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, $\phi\in l^{2}(Z^{d})$ .
$\lambda\neq 0$ $\{V(x)\}_{x\in Z^{d}}$ $(\Omega, \mathcal{F}, P)$
$\rho$
$H$ 1
(1) $\sigma(H)$ 1 ([18, 12] ):
$\sigma(H)=\Sigma$ $a.s$. $\Sigma;=[-2d.2d]+\lambda$ supp $\rho$ .
$(\Omega, \mathcal{F}, P)$ ergodic shift $H$ covariant
(2) (Anderson , [1, 2, 5, 7, 11, 19] ) $I(\subset\Sigma)$




(i) (high disorder) $\lambda\gg 1$ $I=\Sigma,$ $(ii)$ ( $extreme$ energy) supp $\rho$
$E_{0}>0$ $I=\{E\in R :|E|\geq E_{0}\}\cap\Sigma,$ $(iii)(b\bm{t}d$
edges) $inf\sigma(H)$ , $sup\sigma(H)$ (iv) $\lambda\ll 1$ $(H$
$V=0$ ) $[-2d, 2d]$
$I(\subset\Sigma)$
( ) $\cross$ ( )
(1) $\Lambda_{L}(x)$ $x=(x_{1}, x_{2}, \cdots.x_{d})\in Z^{d}$ $L>0$
$\partial\Lambda$ $\Lambda(\subset Z^{d})$ :
$\Lambda_{L}(x)$ $:= \{y\in Z^{d} : |y_{j}-x_{j}|\leq\frac{L}{2},\dot{\gamma}=1, 2, )d\}$ ,
$\partial\Lambda$ $:=$ { $x\in\Lambda$ : $|y-x|=1$ for some $y\not\in\Lambda$ }.
(2) A $H_{\Lambda}:=H|_{\Lambda}$ $H$ A
Dirichlet
(3) $\gamma>0,$ $E\in R$ $G_{\Lambda}(E;x, y):=\langle x|(H_{\Lambda}-E)^{-1}|y\rangle,$ $x,$ $y\in Z^{d}$
1 $\Lambda_{L}(x)$ $(\gamma’, E)$-regular
$E\not\in\sigma(H_{\Lambda_{L}(x)})$
$|G_{\Lambda_{L}(x)}(E;x. y)|\leq e^{-\gamma\frac{L}{2}}$ , $y\in\partial\Lambda_{L}(x)$ .
(4) $\phi\in l^{2}(Z^{d}),$ $\emptyset\neq 0$ $X(\phi)$ :
$X(\phi)$ $:=\{x\in Z^{d} : |\phi(x)|=n1ax|\phi(y)|\}y\in Z^{d}$
1 $\langle x|A|y\rangle$ $:=\langle\delta_{x}, A\delta_{y}\rangle_{l^{2}(Z^{1})},$ $\delta_{x}(z):=1(z=x)$ , $:=0(z\neq x)$ .
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[6] $x(\phi)\in X(\phi)$ $Z^{d}$
2 $H$ $E$ $\phi_{E}$
$X(E)$ $:=X(\phi_{E})$ . $x(E)$ $:=x(\phi_{E})$ A $X(\phi)\cap\Lambda\neq\emptyset$
(resp. $X(\phi_{E})\cap\Lambda\neq\emptyset$ ) $\phi$ (resp. $E$ ) A localize
(5) $H=H_{\Lambda)}$ $J(\subset R)$ , $C(\subset\Lambda)$
$\mathcal{E}(H, J)$ $:=$ {eigenvalues of $H$ in $J$ }
$\mathcal{E}(H, J, C)$ $:=$ {eigenvalues of $H$ in $J$ localized in $C$ }
$\mathcal{E}f(H, J)$ $:=$ {normalized eigenfunctions of $H$ in $J$ }
$\mathcal{E}f(H, J_{\backslash }C):=$ {normalized eigenfunctions of $H$ in $J$ localized in $C$ }
(6) $N$ : $Rarrow[0,1]$ 1 $N$ $E\in R$
$\varliminf_{\infty}\frac{1}{|\Lambda_{L}(0^{\backslash })|}\vdash\mu \mathcal{E}(H_{\Lambda_{L}}$ . $(-\infty, E$]) $=N(E)$
3 $N$ integrated density of states, $N$ $R$ $\nu$ density
of states measure $\nu$
$\nu(A)$ $:=E[\langle 0|P_{A}(H)|0\rangle]$ , $A\in \mathcal{B}(R)$ .
$P_{A}(H)$ $A$ $H$
Assumption M $I=(a, b)(\subset\Sigma)$ $\gamma>0,$ $p>6d$
$L_{0}$
$P$ (For any $E\in I_{j}H_{\Lambda_{L_{0}}(0)}$ is $(\gamma, E)- regular)\geq 1-L_{0}^{-p}$
2 1
ambiguity Theorem 2.1, 2.2






$L_{k+1}$ $:=L_{k}^{a}$ , $\Lambda_{k}(x)$ $:=\Lambda_{L_{k}}(x)$ , $k=0.1,$ $\cdots$ .
$n$ tiscale analysis
$I$ [19] : $|x-y|>L_{k}$
$x,$ $y\in Z^{d}$
$P$ (For any $E\in I$ , either $\Lambda_{k}(x)$ or $\Lambda_{k}(y)$ is $(\gamma,$ $E)$-regular) $\geq 1-L_{k}^{-2p}$ .
Theorem 1.1 $jl5Jd_{k}=L_{k}^{-d}k^{-2}(k=1_{!}2, \cdots)$ $E_{0}\in I$
$a.e.\omega\in\Omega$ $k_{0}=k_{0}(\omega)$ $k\geq k_{0}$ $|E-E_{0}|\leq d_{k}$
$H$ $E$ $X(E)\cap\Lambda_{k}=\emptyset$
$|E$ $-E_{0}|\leq L^{-d}$ $L$
$E_{0}= \inf\sigma(H)$ Lifschitz tail




$\Lambda_{k}=\{1,2, \cdots, L_{k}\}^{d},$ $k=1,2,$ $\cdots$ $L_{k}$ $H_{k}:=H|_{\Lambda_{k}}$
$\{E_{j}(\Lambda_{k})\}$ $H_{k}$ $\{F_{j}(\Lambda_{k})\}=\{E_{j}(\Lambda_{k})\}\cap I$
$I\cross K$ $(K :=[0,1]^{d})$ 4
$\xi_{k}$
$:= \frac{1}{|\Lambda_{k}|}\sum_{j}\delta_{X_{j}}$ , $X_{j}$ $:=(F_{j}(\Lambda_{k}), L_{k}^{-1}x(F_{j}(\Lambda_{k})))\in I\cross K$ , $K$ $:=[0,1]^{d}$ .
Theorem 1.1
$4R^{71}$ $\mathcal{M}(R^{n})$ vague topology
$(\Omega, \mathcal{F}, P)$ $(_{d’}t4(R^{n}), \mathcal{B}(\mathcal{M}(R^{n})))$ $R^{n}$
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Theorem 2.1 $\xi_{k}arrow v\nu\cross dx,$ $a.s$ . as $karrow\infty$ .
Theorem 2.1 density of states measure $\nu$
Theorem 2. 1









, $Y_{j}$ $:=(|\Lambda_{k}|(E_{j}(\Lambda_{k})-E_{0}), L_{k}^{-1}x(E_{j}(\Lambda_{k})))\in R\cross K$ .
Theorem 2.2 /16] $E_{0}\in I$ $\nu$ $\xi_{k}’arrow d\zeta_{P}$ as $karrow\infty$ .
‘ $\zeta_{P}PXintensi\cdot ty$ measu $re E\zeta_{P}(dE\cross dx)=\frac{d\nu}{dE}(E_{0})dE\cross dx$ $R\cross K$
[14]
[14] :Theorem 2.2 $H_{k}$ $H_{k-1}$
$\oplus_{j}H_{k-1,j}$ $I$ 1 1
Minami’s estimate [14] Poisson convergence theorem
$[4, 10]$ $\{\xi_{k}’\}_{k}$





Theorem 2.3 /15] $d_{k}’$ $:=L_{k}^{-2d}k^{-2}$ $a.e.w$ ’\breve - $H$ \sim
$E\in I$ l\breve - $k_{0}=k_{0}(E, \omega)$ ]“\gamma \neq - $k\geq k_{0}$ $E’$
$|E-E’|\leq d_{k}’$ $|x(E)-x(E’)|\geq L_{k}$
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$H_{\Lambda}$ $H_{\Lambda}$ 2 $E_{1}’,$ $E_{2}^{1/}$
$|E_{j}-E_{j}’|\leq(const.)e^{-\gamma’L_{k-1}/2},$ $j=1_{\}2,0<\gamma’<\gamma$ $h/Iinami’ s$
estlmate $|E_{1}’-E_{2}’|\geq d_{k}’$ 5
2.2 -
Theorems 2.1, 2.2 $H$ $H_{k}$
[13].
$R^{d+1}$
$\xi(J\cross B)$ $:=Tr(1_{B}(x)1_{J}(H_{\omega})1_{B}(x))$ , $J\subset R,$ $B\subset R^{d}$ .
$1_{B}$ $Z^{d}$ Macroscopic limit
$\xi$ $\xi_{L}$
$\xi_{L}(J\cross B)$ $:= \frac{1}{L^{d}}$ Tr $(1_{LB}(x)P_{J}(H)1_{LB}(x))$ .
Local fluctuation reference energy $E_{0}\in I$
$\xi_{L}’$
$\xi_{L}’(J\cross B)$ $:=$ Tr $(1_{LB}(x)P_{E_{0}+L^{-d_{j}}}(H)1_{LB}(x))$ .
Theorem 2.4 (with R. $Kill\iota p$)
(1) $\xi_{L}arrow v\nu\cross dx,$ $a.s$ .
(2) $E_{0}\in I$ $\nu$ $\xi_{L}’arrow d\zeta_{P,R^{d+1}}$ . $\zeta_{P,R^{d+1}}\ell fR^{d+1}$
$E\zeta_{P,R^{d+1}}(dE\cross dx)=\frac{d\nu}{d\mathcal{B}}(E_{0})dE\cross dx$ .
2.3





$H$ $E\in\sigma(H)$ $E_{k}arrow E$
$E_{k}\in\sigma(H_{k})$
$D_{k}$




, $\epsilon_{l}$ $:=e^{-\gamma’L_{l}/2}$ ,
$I=(a, b)$ , $I_{k}$ $:=(0+\epsilon(k), b-\epsilon(k))$ .
Theorem 2.5 /1 $7Ja.e.\omega$ $K(\omega)=K(\omega, \alpha, d, \gamma’, \gamma’)$
$k\geq K(\omega)$ 1 1
$\varphi k,k+1$ : $\mathcal{E}(H_{k}, I_{k}, D_{k})arrow \mathcal{E}(H_{k+1}, I_{k+1}, \Lambda_{k})$
$\{E(j;K(\omega), K(\omega))\}_{j}=\mathcal{E}(H_{K(\omega)}, I_{K(\omega)}, D_{K(iv)})$
$\{E(j;k, k)\}_{j}=\mathcal{E}(H_{k}, I_{k}.D_{k})\backslash \varphi_{k-1,k}(\mathcal{E}(H_{k-1}, I_{k-1}, D_{k-1}))$ , $k>K(\omega)$
$E(j;k_{:}m)=(\varphi_{m-1,m^{O}}\varphi_{m-2,m-1^{O\cdots O}}\varphi_{k,k+1}(E(j;k, k)),$ $m>k$
m
$E(j, k)$ $:=\varliminf_{m\propto}E(j;k, m)$
$j,$ $k$ $H$ $I$
Xg\beta$\ovalbox{\tt\small REJECT}$ ’t $H$ ’\breve \rightarrow l2 $(Z^{d})$ $X(E(j. k))\subset\Lambda_{k}$ f
\ell $H$ $I_{K(\omega)}$ . X#M $E,$ $\phi_{E}$
. \sim g $\ovalbox{\tt\small REJECT}$ $\{E(j;k, m)\}_{m},$ $\{\phi_{j,k.m}\}_{m}$ $E$
$H_{k}$ $D_{k}$ 1 1 $H_{k+1}$
( $\varphi_{k.k+1}$ ) $H_{k+1}$
NIinami’s estimate
Remark 2.1 $(\backslash 1)(j, k)\neq(j_{:}’k’)$ $E(j, k)\neq E(j’, k’)$
$\{E(j, k)\}$ $H$ $I$
(2) $I$ $H$ $\{E(j;l, k)\}$
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